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WASHING MACHINE AND METHOD FOR
CONTROLLING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of Korean Patent Appli-

cation No. 10-2005-0093980, filed Oct. 6, 2005, in the
Korean Intellectual Property Office, the disclosure of which 1s
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a washing machine and a
method for controlling the same. More particularly, to a wash-
ing machine which prevents wrinkling of laundry from an
in1tial stage of a washing operation and a method for control-
ling the same.

2. Description of the Related Art

Generally, a conventional washing machine 1s an apparatus
for washing laundry using a force generated by lifting and
dropping the laundry placed 1n a cylindrical rotary drum when
the rotary drum 1s rotated. Since the washing of the laundry 1s
carried out by lifting and dropping the laundry due to the
rotation of the rotary drum, the rotary drum is rotated by a
motor driven at a predetermined high rpm.

In the above washing machine, the laundry 1s attached to
the rotary drum even after the termination of the washing
operation so wrinkling of the laundry occurs from when the
washing 1s started and 1s accumulated until when final dehy-
dration 1s completed. Accordingly, the washing machine gen-
erates a large amount of wrinkling of the laundry.

In order to solve the above problem, Korean Patent Laid-
open Publication No. 1996-0031688 discloses a method for
mimmizing wrinkling of laundry 1n a washing machine after
dehydration.

The method, disclosed 1n the above Patent, causes a dehy-
drating speed to be selected by a user according to types of
laundry, and to be changed in stages so as to assure a proper
wrinkling degree, thereby performing dehydration corre-
sponding to the wrinkling degree and a desired dehydration
degree. This method cannot mitially prevent wrinkling of the
laundry started from the washing operation and only mini-
mizes the wrinkling of the laundry 1n the dehydrating opera-
tion after washing and rinsing operations, which was gener-
ated during the washing and rinsing operations, thus causing
the wrinkling of the laundry not to be completely prevented.

SUMMARY OF THE INVENTION

Accordingly, it 1s an aspect of the present mvention to
provide a washing machine 1n which wrinkling of laundry 1s
prevented by controlling a supply of water in a washing,
operation so as to prevent the wrinkling of the laundry from an
initial stage of an operation of the washing machine, and a
method for controlling the same.

Additional aspects and/or advantages of the invention will

be set forth 1n part 1n the description which follows and, in
part, will be apparent from the description, or, may be learned
by practice of the invention.
I'T 1s another aspect of the present invention to provide a
washing machinein which wrinkling of laundry 1s prevented
by controlling an amount of water and a stream of water in
washing and rinsing operations so as to efficiently prevent the
wrinkling of the laundry, and a method for controlling the
same.
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It 1s yet another aspect of the present invention to provide a
washing machine in which wrinkling of laundry in a drying
operation 1s prevented 1n advance by restricting a final dehy-
drating time within less than a designated value, and a method
for controlling the same.

The foregoing and/or other aspects of the present invention
are achieved by providing a method for controlling a washing
machine including determining whether a wrinkle preventing
course 1s selected, performing a washing operation by sup-
plying washing water up to a water level designated according
to an amount of laundry disposed 1n the washing machine,
when 1t 1s determined that the wrinkle preventing course 1s
selected; and measuring a time of the washing operation, and
additionally supplying the washing water at a designated time
before washing of the laundry 1s completed.

The method further includes performing a washing opera-
tion for preventing wrinkling of the laundry, after the addi-
tional supply of the washing water.

A motor in the washing operation for preventing wrinkling
of the laundry 1s driven at an operation rate lower than that 1n
the general washing operation.

The amount of the additionally supplied washing water 1s
an amount reaching a water level of approximately 80%
higher than the designated water level.

The method further includes performing a rinsing opera-
tion for preventing wrinkling of the laundry by supplying
rinsing water to a water level higher than a water level desig-
nated according to the amount of the laundry 1n a general
rinsing operation, when 1t 1s determined that the wrinkle
preventing course 1s selected.

A motor 1n the rinsing operation for preventing wrinkling
of the laundry 1s driven at an operation rate lower than that 1n
the general rinsing operation.

The amount of the additionally supplied rinsing water may
be an amount reaching a water level of approximately 80%
higher than the designated water level.

An interim dehydrating operation may be performed at the
minimum rpm aiter the washing and rinsing operations for
preventing wrinkling of the laundry are completed such that a
partial disposition 1s not generated.

The method further includes restricting a dehydrating time
in the final dehydrating operation, when 1t 1s determined that
the wrinkle preventing course 1s selected, and the dehydrating
time 1s less than approximately one minute.

It 1s another aspect of the present invention to provide a
washing machine having a motor and a water supply device,
the washing machine including a signal input unit to select a
wrinkle preventing course, and a control unit to control the
water supply device to prevent wrinkling of laundry, when the
wrinkle preventing course 1s selected.

The control unit performs a washing operation by supply-
ing washing water to a water level designated based upon the
amount of laundry disposed in the washing machine; and
measures a time of a washing operation and controls the water
supply device so that washing water 1s additionally supplied
at a designated time before the washing operation 1s com-
pleted.

The control unit performs a washing operation for prevent-
ing wrinkling of the laundry after the additional supply of the
washing water.

The control unit performs a rinsing operation by supplying,
rinsing water to a water level higher than a water level desig-
nated by the amount of the laundry in a general rinsing opera-
tion.
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The control unit adjusts an operation rate of the motor in
the washing and rinsing operations for preventing wrinkling
of the laundry to be lower than those 1n the general washing,
and rinsing operations.

The control unit controls the motor such that a partial
disposition 1s not generated, after the washing and rinsing
operations for preventing wrinkling of the laundry, to perform
an interim dehydrating operation.

The control unit restricts a time of the final dehydrating
operation.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects and advantages of the invention
will become apparent and more readily appreciated from the
tollowing description of the embodiments, taken in conjunc-
tion with the accompanying drawings of which:

FIG. 1 1s a sectional view of a washing machine 1n accor-
dance with an embodiment of the present invention;

FIG. 2 1s a schematic view 1illustrating a controlling system
of the washing machine 1n accordance with an embodiment of
the present invention; and

FI1G. 3 1s a flow chart illustrating a method for controlling
a washing machine 1n accordance with an embodiment of the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Reference will now be made in detail to the embodiments
of the present invention, an example of which 1s illustrated 1n
the accompanying drawings, wherein like reference numerals
refer to like elements throughout. The embodiments are
described below to explain the present invention by referring
to the figures.

FIG. 1 1s a sectional view of a washing machine 1n accor-
dance with an embodiment of the present invention.

In FIG. 1, the washing machine of the present invention
comprises a tub 11 having a cylindrical shape installed 1n a
main body 10 for containing washing water, and a rotary
drum 12 rotatably installed in the tub 11.

The tub 11 1s slantingly installed at an angle of a designated
degree of a with an installation plane of the washing machine
such that a front surface portion 11a thereof having an open-
ing 1156 1s located at a position higher than that of a rear
surface portion 11¢ thereof. In the same manner as the tub 11,
the rotary drum 12 1s slantingly installed in the tub 11 such
that a front surface portion 124 thereof having an opening 125
1s located at a position higher than that of a rear surface
portion 12¢ thereof.

That 1s, a rotary central line of the rotary drum 12 meets the
installation plane of the washing machine at an angle of a
designated degree of o such that the front surface portion 12a
having the opening 125 faces upward. A rotary shait 13 con-
nected with a center of the rear surface portion 12¢ of the
rotary drum 12 1s rotatably supported by the center of the rear
surface portion 11c¢ of the tub 11, thereby allowing the rotary
drum 12 to be rotatable 1n the tub 11.

A plurality of through holes 124 are formed through a
circumierential surface of the rotary drum 12, and a plurality
of lifters 14 to litt and drop the laundry when the rotary drum
12 1s rotated are installed on an mner surface of the rotary
drum 12.

A motor 15 serving as a driving device for rotating the
rotary shaft 13 connected with the rotary drum 12 to perform
washing, rinsing and dehydrating operations 1s installed on an
outer surface of the rear surface portion 11¢ of the tub 11, and
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a washing heater 16 to heat washing water supplied to an
inside of the tub 11 1s installed 1n a lower portion of the tub 11.

The motor 15 comprises a stator 15a fixed to the rear
surface portion 11c¢ of the tub 11, a rotor 1556 rotatably
installed around the stator 154, and a rotating plate 15¢ to
connect the rotor 155 to the rotary shaft 13.

An opeming 175 1s formed through the front surface of the
main body 10 at a position corresponding to the opening 1256
of the rotary drum 12 and the opening 115 of the tub 11 so that
laundry 1s taken 1nto and out of the rotary drum 12 through the
opening 175, and a door 17 to open and to close the opening
1756 1s 1nstalled at the opening 175.

A detergent supply device 18 to supply a detergent and a
water supply device 20 to supply washing water are installed
above the tub 11, and a drain device 19 comprising a drain
pipe 194, adrain valve 195, and a drain pump 19c¢ to discharge
water 1n the tub 11 1s installed below the tub 11.

An 1nside of the detergent supply device 18 1s divided into
multiple chambers, and the detergent supply device 18 1s
installed 1n the front surface of the main body 10 so that a user
can ecasily put the detergent and a fabric softener into the
corresponding chambers.

The water supply device 20 comprises cold and warm
water supply pipes 21 and 22 to respectively supply cold and
warm water, and water supply valves 23 and 24 installed in
the cold and warm water supply pipes 21 and 22 to control the
supply of the water through the cold and warm water supply
pipes 21 and 22.

The cold and warm water supply pipes 21 and 22 are
connected with the detergent supply device 18 so that water
supplied from an outside i1s supplied towards the detergent
supply device 18. A separate water supply pipe 23 1s installed
between the detergent supply device 18 and the tub 11 so that
the water having passed through the detergent supply device
18 1s supplied to the tub 11, and a water supply nozzle 26 1s
installed at an outlet of the water supply pipe 25. Thereby, the
water to be supplied to the tub 11 passes through the detergent
supply device 18 to solve the detergent 1n the detergent supply
device 18, and the water containing the detergent 1s supplied
to the tub 11.

FIG. 2 1s a schematic view 1llustrating a controlling system
of the washing machine 1n accordance with an embodiment of
the present mvention. The washing machine further com-
prises a signal input unit 100, a temperature sensing unit 110,
a water level sensing unit 120, a control unit 130, and a driving
unit 140.

The signal input unit 100 serves to mput operating data,
such as a washing course, a washing temperature, a dehydrat-
ing rpm, and whether or not a rinsing operation 1s added,
which are selected by a user according to materials of the
laundry, to the control unit 130. The user selects a wrinkle
preventing course for minimizing wrinkling of laundry so that
the laundry 1s easily 1roned.

The temperature sensing unit 110 senses the temperature of
the washing water supplied to the tub 11, and the water level
sensing unit 120 senses the level of the washing water sup-
plied to the tub 11.

The control unit 130 1s a microcomputer to control the
washing machine according to the operating data inputted
from the signal input unit 100. When the wrinkle preventing
course 1s selected, the control unit 130 controls an operation
of the water supply device 20 and the motor 135 so that wrin-
kling of the laundry is prevented from an 1nitial stage of the
washing operation by controlling water supply in two steps in
the washing operation, and 1s efficiently prevented by con-
trolling a water amount, a rpm and an operation rate in the
washing and rinsing operations.



US 7,861,344 B2

S

The control unit 130 comprises a timer (not shown)
installed therein for measuring a dehydrating time 1n a final
dehydrating operation. The timer restricts the dehydrating
time 1n the final dehydrating operation within a predeter-
mined time (approximately one minute), thereby preventing
in advance wrinkling of the laundry, which will occur 1n a
drying operation.

The driving unit 140 drives the motor 15, the washing
heater 16, the drain valve 1956, the drain pump 19¢, and the
water supply valves 23 and 24 according to a driving control
signal of the control unit 130.

Hereinafter, the function and effects of the above washing,
machine and a process for controlling the washing machine
will be described.

FIG. 3 1s a flow chart illustrating a method for controlling,
the washing machine of the present invention so as to prevent
wrinkling of laundry. In the method of the present invention,
a wrinkle preventing operation may be set as default such that
wrinkling of the laundry 1s prevented from the washing opera-
tion, or as an alternative, the method may be performed only
when a user presses a separate option key.

In operation 100, when a user puts laundry into the rotary
drum 12, selects operating data, such as a washing course, a
washing temperature, a dehydrating rpm, and whether or not
a rinsing operation 1s added, according to materials of the
laundry, and then selects a wrinkle preventing course, the
operating data, which were selected by the user, are inputted
to the control unit 130 through the signal input unit 100.

Then, the control unit 130 performs washing and rinsing,
operations according to the operating data inputted from the
signal mput unit 100. First, 1n operation 110, the control unit
130 determines whether the washing machine 1s turned on.

When 1t 1s determined 1n operation 110 that the washing
machine 1s turned on, the process moves to operation 120,
where the control umt 130 switches the water supply valves
23 and 24 on so that washing water 1s supplied to the detergent
supply device 18 through the water supply pipes 21 and 22,
and the washing water supplied to the detergent supply device
18 1s supplied to the tub 11 through the water supply pipe 25
up to a first water level based upon the amount of the laundry
disposed therein.

When the washing water 1s supplied to the tub 11 up to the
first water level 1n operation 120, the process moves to opera-
tion 130, where the control unit 130 drives the motor 15 at a
predetermined rpm and a predetermined operation rate (on/
off rate), thereby rotating the rotary drum 12. Thereby, the
washing water and the detergent are well mixed with the
laundry, and a general washing operation for washing the
laundry by falling force of the laundry 1s performed.

During the washing operation performed 1n operation 130,
the process moves to operation 140, where the control unit
130 measures the time of the washing operation, and deter-
mines whether five minutes prior to completing of the wash-
ing operation (1.e., a predetermined time according to the
amount of the laundry and the operating data selected by the
user) has elapsed.

When 1t 1s determined 1n operation 140 that five minutes
prior to completing of the washing operation has elapsed, the
process moves to operation 150, where the control unit 130
switches the water supply valves 23 and 24 on for preventing
wrinkling of the laundry started from the initial stage of the
washing operation, thereby allowing the washing water to be
supplied to the tub 11 up to a second water level (approxi-
mately 80~100% higher than the first water level).

When the washing water 1s supplied to the tub 11 up to the
second water level in operation 150, the process moves to
operation 160, where the control unit 130 drives the motor 135
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at an operation rate lower than that of the general washing
operation, thereby performing a washing operation for pre-
venting wrinkling of the laundry.

The washing operation for preventing wrinkling of the
laundry 1s performed at an operation rate lower than that of the
general washing operation, and at the same rpm as that of the
general washing operation. Although the rpm 1n the washing
operation for preventing wrinkling of the laundry 1s the same
as that 1n the general washing operation, since the amount of
the washing water in the washing operation for preventing
wrinkling of the laundry 1s approximately 80~100% higher
than that 1n the general washing operation, a mechanical force
transmitted to the laundry 1s lowered. Accordingly, in the
washing operation for preventing wrinkling of the laundry,
wrinkling of the laundry can be prevented from the initial
stage of the operation of the washing machine.

After the washing operation for preventing wrinkling of the
laundry, 1n operation 160 the process moves to operation 170,
where the control unit 130 performs an interim dehydrating
operation at the minimum rpm (approximately 400 rpm) so
that a partial disposition 1s not generated after draining. Here,
since the dehydrating rpm after the washing operation for
preventing wrinkling of the laundry 1s lower than that (1.e.,
approximately 600 rpm) after the general washing operation,
it 15 possible to minimize wrinkling of the laundry even 1n the
interim dehydrating operation atfter the washing operation.

When the washing operation 1s completed, the process
moves to operation 180, where the control unit 130 supplies
rinsing water to the tub 11 up to the second water level to
perform a rinsing operation.

When the rnnsing water 1s supplied to the tub 11 up to the
second water level in operation 180, the process moves to
operation 190, where the control unit 130 drives the motor 15
at the same rpm and operation rate as those in the washing
operating for preventing wrinkling of the laundry, thereby
performing a rinsing operation for preventing wrinkling of
the laundry.

In the same manner as that of the washing operation for
preventing wrinkling of the laundry, since the amount of the
rinsing water in the rinsing operation for preventing wrin-
kling of the laundry 1s approximately 80~100% higher than
that a the general rinsing operation, the mechanical force
transmitted to the laundry 1s lowered. Accordingly, 1n the
rinsing operation for preventing wrinkling of the laundry,
wrinkling of the laundry can be mimmized.

After the rinsing operation, 1n operation 200, the control
unmit 130 determines whether a rinsing number determined
based upon the amount of the laundry or the operating data
selected by the user 1s completed. When it 1s determined 1n
operation 200 that the rinsing number 1s not completed, the
process moves to operation 201, where the control unit 130
performs an interim dehydrating operation at the minimum
rpm (approximately 400 rpm) so that a partial disposition 1s
not generated after draining. Here, since the dehydrating rpm
alter the rinsing operation for preventing wrinkling of the
laundry 1s lower than that (i.e., 800 rpm) after the general
rinsing operation, 1t 1s possible to minimize wrinkling of the
laundry even 1n the mterim dehydrating operation after the
rinsing operation.

When it 1s determined that the rinsing number 1s completed
in operation 200, the process moves to operation 210, where
the control unit 130 performs the final dehydrating operation
at 800 rpm. Then, from operation 210, the process moves to
operation 220, where the control unit 130 measures the time
of the final dehydrating operation, and determines whether a
designated time T from the start of the final dehydrating
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operation (1.e., a time to dehydrate the mimimum amount of
the laundry for preventing wrinkling of the laundry) has
clapsed.

When 1t 1s determined in operation 220 that the designated
time T has elapsed, the control unit 130 completes the final
dehydrating operation, and returns the method to the next
operation (for example, a drying operation).

As apparent from the above description, the present inven-
tion provides a washing machine, which prevents wrinkling
of laundry from an 1nitial stage of an operation by controlling
supply of water 1n a washing operation, and efficiently pre-
vents the wrinkling of the laundry by controlling an amount of
water and a stream of water 1n a washing and rinsing opera-
tion, and a method for controlling the same.

Further, the washing machine of the present invention
restricts a final dehydrating time within a designated time,
thereby preventing wrinkling of laundry, which will be gen-
erated 1n a drying operation, in advance.

Although a few embodiments of the present invention have
been shown and described, 1t would be appreciated by those
skilled in the art that changes may be made 1n these embodi-
ments without departing from the principles and spirit of the
invention, the scope of which is defined in the claims and their
equivalents.

What 1s claimed 1s:

1. A method for controlling a washing machine compris-
ng:

determining whether a wrinkle preventing course 1s

selected;

performing a general washing operation for a first amount

of time, by supplying washing water up to a water level
designated according to an amount of laundry and driv-
ing a motor at a first operation rate so as to wash the
laundry; and

performing the wrinkle preventing course for a second

amount of time when the general washing operation 1s
completed by additionally supplying washing water
before a rinsing operation 1s started and then driving the
motor at a second operation rate lower than the first
operationrate by adjusting an on/oil of the motor so as to
prevent wrinkling of the laundry.

2. The method as set forth in claim 1, wherein the amount
of the additionally supplied washing water 1s an amount
reaching a water level of approximately 80% higher than the
designated water level.

3. The method as set forth 1n claim 1, wherein an interim
dehydrating operation 1s performed at a mimmum rpm after
the wrinkle preventing course, such that a partial disposition
1s not generated.

4. The method as set forth 1n claim 1, further comprising
performing the rinsing operation for preventing wrinkling of
the laundry by supplying rinsing water to a water level higher
than a water level designated according to the amount of the
laundry 1n a general rinsing operation, when 1t 1s determined
that the wrinkle preventing course 1s selected.

5. The method as set forth 1n claim 4, wherein a motor 1n the
rinsing operation for preventing wrinkling of the laundry 1s
driven at an operation rate lower than that in the general
rinsing operation.

6. The method as set forth 1n claim 4, wherein the amount
of the additionally supplied rinsing water 1s an amount reach-
ing a water level of approximately 80% higher than the des-
ignated water level.

7. The method as set forth 1n claim 4, wherein an interim
dehydrating operation 1s performed at the minimum rpm such
that a partial disposition 1s not generated after the rinsing
operation for preventing wrinkling of the laundry.
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8. The method as set forth in claim 1, further comprising
restricting a dehydrating time 1n the final dehydrating opera-
tion, when 1t 1s determined that the wrinkle preventing course
1s selected.

9. The method as set forth 1n claim 8, wherein the dehy-
drating time 1s less than approximately one minute.

10. A method for controlling a washing machine, compris-
ng:
determining whether or not a wrinkle preventing course 1s
selected;

performing a general washing operation for a first amount
of time, by supplying washing water into the washing,
machine up to a first water level and driving a motor to
wash laundry at a first operation rate so as to wash
laundry;

finishing the general washing operation after the first
amount of time has elapsed and performing the wrinkle
preventing course for a second amount of time before a
rinsing operation 1s started; and

performing a wrinkle preventing washing operation upon
starting of the wrinkle preventing course by supplying
wrinkle preventing washing water to a second water
level higher than the first water level and then driving the
motor at a second operation rate lower than the first
operation rate by adjusting an on/off rate of the motor.

11. The method of claim 10, further comprising;:

performing an interim dehydration operation after the
wrinkle preventing washing operation;
supplying rinsing water to the washing machine;

performing the rinsing operation for preventing wrinkling
of the laundry;

determining whether a rinsing operation has been com-
pleted a predetermined number of times; and

performing a final dehydrating operation when the rinsing
operation has been completed the predetermined num-
ber of times.

12. The method of claim 11, wherein the interim dehydra-
tion operation 1s performed at a performance rate of approxi-
mately 400 rpm.

13. The method of the claim 11, wherein the final dehydra-

tion operation 1s performed at a performance rate of approxi-
mately 800 rpm.

14. A method for controlling a washing machine, compris-
ng:

determinming whether or not a wrinkle preventing course 1s
selected;

performing a general washing operation by supplying
washing water up to a water level designated according
to an amount of laundry and driving a motor at a first
operation rate so as to wash the laundry;

finishing, upon selection of the wrinkle preventing course,
the general washing operation at a designated time prior
to a time of completion of the washing operation of the
laundry by measuring time of the washing operation,
and then starting the wrinkle preventing course to pre-
vent wrinkling of the laundry by driving the motor at a
second operation rate lower than the first operation rate
by adjusting an on/ofl rate of the motor before a rinsing
operation 1s started; and

supplying wrinkle preventing washing water to a second
water level higher than the first water level when the
wrinkle preventing course 1s started.

15. The method of claim 14, further comprising perform-
ing a washing operation to prevent wrinkling of the laundry,
after the supply of the wrinkle preventing washing water.
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16. The method of claim 15, wherein an interim dehydrat-
ing operation 1s performed at a minimum rpm after the
wrinkle preventing washing operation, such that a partial
disposition 1s not generated.

17. The method of claim 14, further comprising performs-
ing the rinsing operation to prevent wrinkling of the laundry
by supplying rinsing water to a water level higher than a water
level designated according to the amount of laundry 1n a
general rinsing operation, when 1t 1s determined that the
wrinkle preventing course 1s selected.

18. The method of claim 17, wherein a motor 1s driven 1n
the wrinkle preventing rinsing operation at an operation rate
lower than an operation rate in the general rinsing operation.

19. The method of claim 17, wherein an interim dehydrat-
ing operation 1s performed at a minimum rpm such that a
partial disposition 1s not generated atter the wrinkle prevent-
Ing rinsing operation.

20. The method of claim 14, further comprising restricting
a dehydrating time 1n the final dehydrating operation, when 1t
1s determined that the wrinkle preventing course 1s selected.

21. A method of controlling a washing machine, compris-
ng:

performing a general washing operation by supplying

washing water ito the washing machine and driving a
motor at a first operation rate so as to wash laundry;
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finishing the general washing operation at a designated
time prior to a time of completion of the washing opera-
tion of the laundry and starting a wrinkle preventing
course before a rinsing operation 1s started; and

performing the wrinkle preventing operation when the
wrinkle preventing course 1s started by supplying
wrinkle preventing washing water and driving the motor
at a second operation rate lower than the first operation
rate by adjusting an on/oif rate of the motor.

22. The method of claim 11, further comprising:

performing an interim dehydrating operation after the
wrinkle preventing washing operation;

supplying rinsing water to the washing machine;

performing the rinsing operation to prevent wrinkling of
the laundry;

determiming whether the rinsing operation has been com-
pleted a predetermined number of times; and

performing a final dehydrating operation when the rinsing
operation has been completed the predetermined num-
ber of times.

23. The method of claim 21, wherein a processing time of

the wrinkle preventing washing operation 1s shorter than a
processing time of the general washing operation.
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